In the development of morphological theory, restrictiveness and maximal empirical coverage of the facts must be carefully balanced. In this discussion chapter, I use the empirical phenomenon of syncretism to explore the restrictiveness/coverage dichotomy in two morphological theories: Distributed Morphology (DM) and Paradigm Function Morphology 2 (PFM2), drawing on Stump (this vol.) and Trommer (this vol.). As previous work has observed, the theories contrast in their approach to this dichotomy: DM tends towards restrictiveness, whereas PFM2 tends towards maximal empirical coverage. I
Introduction
In the development of morphological theory, restrictiveness and maximal empirical coverage of the facts must be carefully balanced. If a theory is too restrictive, it might rule out attested empirical patterns. If a theory is too permissive, it might predict unattested empirical patterns. In this discussion chapter, I use the empirical phenomenon of syncretism to explore the restrictiveness/coverage dichotomy in two morphological theories: Distributed Morphology (DM) and Paradigm Function Morphology 2 (PFM2), drawing heavily on Stump (this vol.) and Trommer (this vol.) . As previous work has observed (see e.g., Noyer 1998 , Bobaljik 2002 , Albright and Fuß 2012 , the theories contrast in how they approach this dilemma: DM tends towards restrictiveness, whereas PFM2 tends towards maximal empirical coverage. I
show that syncretism is a useful tool for exploring the advantages and pitfalls of each of these positions, and I identify open questions for both theories whose answers would contribute to resolving this dilemma. 2 The discussion here builds directly on the lucid comparisons of DM and PFM found in Noyer 1998 , Bobaljik 2002 , Albright and Fuß 2012 among others. However, this paper stands apart in several ways. First, the primary goal is comparison of DM and PFM, rather than having theory comparison be a digression from the development of an analysis (or a digression from comparison of DM and another theory, as in Bobaljik 2002) . Moreover, the aim is to be as neutral as possible, rather than to argue for one approach over the other (although in the interests of full disclosure, I conduct research in DM).
Finally, this paper relies primarily on the most recent iteration of PFM: PFM2 as outlined in Stump (this vol.) . This version of PFM2 differs substantially from earlier versions of PFM (PFM1: Stump 1993 and it is more fleshed out than earlier iterations of PFM2 (Stump 2002 , Stewart and Stump 2007 ).
The paper is structured as follows. 3 In Sections 2 and 3, I describe the basic DM and PFM2 approaches to syncretism. I open Section 4 by identifying some similarities between the theories including that they both rely on (i) brief, the Subset Principle ensures that the Vocabulary Item will be inserted which matches the most features of the syntactic feature bundle, but does not contain any features which are not present in the feature bundle. Vocabulary Insertion is also regulated by the Elsewhere/Pāṇinian Principle, e.g., a Vocabulary Item with specific restrictions is inserted instead of a default Vocabulary Item (when both equally match the features in the syntactic feature bundle).
Importantly, paradigms are epiphenomenal in DM. They have no theoretical status and they are never referred to by morphological operations. During
Vocabulary Insertion, the grammar considers a range of Vocabulary Items that (partially or fully) match the features of the syntactic feature bundle in question.
Vocabulary Items are not selected for competition based on any predefined paradigmatic relations. In Section 3, it will become clear that the status of paradigms is a fundamental difference between DM and PFM.
Shared-and Nonshared-Feature Syncretism in DM
The Subset Principle allows for a Vocabulary Item to expone fewer features than are present in the syntactic feature bundle. This underspecification of Vocabulary Items is used to account for two different types of syncretisms in DM. First, consider verbal agreement in Hupa, shown in Table 1 (Athabaskan; analysis based on Embick and Noyer 2007 , data from Golla 1970) . Grayed-out cells indicate syncretism throughout the paper. Subject agreement has a different exponent for each of the feature combinations.
However, object agreement has the same exponent in the plural regardless of whether it is first or second person. In Hupa, then, first and second person are syncretized in plural object markers.
Hupa object agreement is an example of shared-feature syncretism, 4 where the two syntactic feature bundles that are syncretized have one or more features that they share exclusively. For concreteness, I assume the following syntactic feature bundles for Hupa plural agreement.
(1) a.
[
[2], [OBJ] , [+PL] (1)b and (1)d syncretize and they are the only bundles with both the features [+PL] and [OBJ] (the latter is a shorthand for the feature that distinguishes subject agreement from object agreement). Embick and Noyer (2007) propose that the feature bundles in (1) are realized by the Vocabulary Items in (2).
(2) a.
[ This results in the bundles being exponed by the same Vocabulary Item: ((2)c).
It is also possible to analyze in DM syncretisms across feature bundles that do not uniquely share features. This is done by appealing to a default Vocabulary
Item. Consider the Amharic determiner paradigm in Table 2 , where the form -u is used to expone three feature combinations out of four (Leslau 1995:155ff.) . Item is proposed that expones no features (see e.g., Halle 1997 , Calabrese 2008 ).
An underspecificational analysis of nonshared-feature syncretisms requires that the VI which expresses the syncretism be plausibly analyzed as a default. However, there are attested nonshared-feature syncretisms that do not use default forms (sometimes referred to as morphomes). These cases will be discussed further for DM in Section 4, building heavily on Trommer (this vol.). Instead, DM uses the morphological operation Impoverishment to effect a syncretism across multiple contexts simultaneously (see e.g., Bobaljik 2002 , Harley 2008 , Nevins 2011 , Arregi and Nevins 2012 . In DM, certain operations can operate over syntactic feature bundles before they are exponed (see e.g., Halle and Marantz 1993 , Embick and Noyer 2001 .
Metasyncretisms in DM
Impoverishment is one such operation, and it removes a feature from a syntactic feature bundle (Bonet 1991 , Noyer 1998 , Bobaljik 2002 , Harley 2008 , Nevins 2011 , Arregi and Nevins 2012 where either (i) the two syntactic feature bundles that participate in the syncretism exclusively share one or more features or (ii) the VI that expresses the syncretism is a default. Given this background on DM, I proceed to discuss syncretism in PFM2, a framework whose fundamental assumptions are very different from DM.
PFM2 Basics
As the name suggests, Paradigm Function Morphology is heavily reliant on paradigms and on functions that relate one paradigm to another. The touchstone work is , but more recent work (e.g., Stump 2002 , this vol., Stewart and Stump 2007 has made significant modifications, leading to two versions of the theory: PFM1 ) and PFM2 (later work). I focus on PFM2, and I assume the reader is familiar with Stump (this vol.) so the discussion here is somewhat abbreviated.
One of the most noticeable differences between DM and PFM2 is that DM assumes that paradigms are epiphenomenal, whereas PFM2 is defined in terms of paradigms and functions between paradigms. In PFM, a paradigm is a set of cells where each cell is a pairing of some lexical element (a lexeme or a stem) with a set of properties. There are two main types of paradigms: the content paradigm and the form paradigm. 10 The paradigm which is relevant to the syntax is the content paradigm, a set of cells which each consist of a pairing of a lexeme and a set of properties relevant to the syntax/semantics.
However, rules of exponence are not predicated directly over the cells in the content paradigm. Instead, they are predicated over the form paradigm, a set of cells where each cell is a pair of a stem and a set of morphosyntactic properties.
The content paradigm and the form paradigm are formally related in that there is a correspondence relationship between their cells: every content cell in a content paradigm has a corresponding form cell in a form paradigm (its form correspondent). The correspondence relation is formalized via a paradigm linkage rule; in the transparent, ideal cases the rule has the effect that the content paradigm and the form paradigm have identical morphosyntactic properties. This rule is stated in (9) over a lexeme L, a stem X and a set of properties σ. The relationships between paradigms can be represented graphically as are accounted for in PFM1 via a "poverty" in the rules of exponence, i.e., by having the property constraint of a rule of realization lack the syncretized feature(s). In Stump (this vol.), underspecified property constraints are also used to capture nonshared-feature syncretisms when the syncretic exponent is a default, like the Amharic determiner syncretism in Section 2. I start this section by describing one of these nonshared-feature syncretisms in Old English and sketching its analysis via an underspecified property constraint.
In Old English verbs, the suffix -st is the default form for 2 nd person singular indicative agreement. The only exception is for past tense strong verbs, which have the suffix -e instead. This is shown in Table 6 . 12 The properties {sg} and {ind} were removed as part of the property mappings from the content cells ((10)) to the form cells ( (11)). This is because only singular indicative verbs make person distinctions in Old English, and Stump (this vol.) assumes that all other verbal content paradigms lack person features (see Section 4.1 for further discussion of this assumption). Therefore, the singular and indicative features are not needed to morphologically distinguish the verbal forms in (11) from plural verbs and from verbs in other moods, so they are removed for parsimony (see fn.9 in Section 2 for similar assumptions in DM).
The relevant portion of the set of rules of realization is reproduced in (12), with X standing for Stem and {...} a property constraint.
Rules of Exponence for Old English: Block III (partial list) a. X,{2} → Xst b. X,{2 pst S} → X At Block III of the rules of exponence, the form cell (11)c satisfies the property constraint of (12)b and thus will not change from its earlier form (in Stump (this vol.), the -e suffix is added to the stem during an earlier block). 13 However, all the other form cells in (11) only satisfy the property constraint of (12)a, so each will gain the suffix -st regardless of their tense properties or their inflection class properties. 14 Thus, the nonshared-feature syncretism in 2 nd singular indicatives is derived by a rule of exponence whose property constraint is underspecified for tense and inflection class.
Besides underspecification, the other tool used to analyze nonsharedfeature syncretism in PFM2 is the property mappings between content cells and form cells. As noted in Section 3.1, in the clearest cases, the property mapping from the property set of a content cell to the property set of its form correspondent is the identity function. However, this need not be the case. Property mappings 13 Form cell (11)c also satisfies the property constraint of (12)a. However, PFM2 assumes the Elsewhere Condition and (12)b is more specific than (12)a.
14 One might wonder how (12)a is prevented from applying to a form cell with properties {2 pl}. example (9)l). Therefore, an underspecification approach to this nonsharedfeature syncretism cannot work, and the property mappings must be used instead.
a. <L, {pl prs ind}> b. <L, {pl imp}>
To capture the syncretism, Stump (this vol.) proposes that the {imp} property in plural imperatives is mapped to {prs ind}, resulting in identical property sets in the form cell correspondents of (13)ab. The property mapping (pm) is in (14), where σ[x → y ] is the set τ that is identical to σ except τ contains y instead of x.
The resulting form cell correspondents of (13) 
Metasyncretism in PFM2
In order to identify a metasyncretism, it is necessary to look across paradigms to see whether the same feature combinations are syncretized across different exponents. Stump (this vol.) only discusses verbs, so it is not possible to look at agreement across different categories of agreeing elements as was done for
Coptic in Section 2.3.
However, the Old English verbal system does furnish an example of a metasyncretism which cuts across inflection class contexts. Specifically, 1sg past indicative verbs and 3sg past indicative verbs are syncretic in both strong and weak verbs even though the syncretized form is different: a bare stem for strong verbs, and an -e suffix for weak verbs. To account for this, Stump (this vol.) proposes that the two content cells with property sets {1sg past ind} and {3sg past The form cells with a strong verb property undergo (17)c which does not add a suffix, whereas the ones with a weak verb property undergo (17)a which addse. 16 Thus, the metasyncretism is derived by a set of content cells having the same form cell correspondent property set except for inflection class, and then rules of exponence inserting different exponents depending only on inflection class.
Because metasyncretisms hold across multiple exponents, metasyncretisms must be accounted for in PFM2 via property mappings that make the property sets of form cells identical before exponents are inserted. 
Interim Summary: PFM2

Comparing DM and PFM: Restrictiveness
Introduction
Although DM and PFM2 have different fundamental assumptions, they organize the grammar in a broadly similar fashion in the analysis of syncretisms.
Each theory encodes the syntactic features/properties relevant to a node and has a way of changing those features/properties. Each theory also encodes the morphological features/properties associated with an exponent, and the exponent itself. These parallels are shown in Table 7 . Syncretism in general is about the relationship between the first row of Table 5 (syntactic features) and the last row of Table 5 (exponents). Both theories demonstrate two ways in which this relationship can be indirect: through explicit modification of the syntactic features/properties, and through underspecification of the features associated with exponents.
However, the theories diverge in how they alter the syntactic properties/features: DM only reduces features, but PFM2 can reduce property sets, add to property sets, or change the identity of a property, seemingly allowing for any two syntactic bundles/content cells to be syncretized. This difference in restrictiveness between the two theories has been much commented on in the literature (see e.g., Noyer 1998 , Bobaljik 2002 , Baerman, Brown, and Corbett 2005 , among many others). In the remainder of the paper, I build on these previous observations and explore two key questions on restrictiveness. In 
DM and Restrictions on Syncretism
DM predicts that every syncretism in natural language will be either (i) shared-feature syncretism or (ii) nonshared-feature syncretism where the syncretized exponent is a default form. 18 As I showed for Hupa verbal agreement, an underspecification analysis requires that the two syncretized feature bundles (e.g., 1 st pl object agreement, 2 nd pl object agreement) have at least one exclusive feature or combination of features in common (e.g., [PL] and [OBJ] ): those feature(s) are part of the VI used to uniquely expone both feature bundles (e.g.,
noh-↔ [PL],[OBJ]
). The only way to expone two elements which do not share any features exclusively is to do so with a default VI, as with Amharic determiner syncretism.
Impoverishment is an analytical tool used to remove conflicting features, and thus to cause feature bundles to share features; then the syncretism across feature bundles can be captured using underspecification of Vocabulary Items. However, it is not possible for Impoverishment to add a feature to a bundle to make it shared, or to change the identity of a feature so that it becomes shared across bundles. DM therefore predicts there will be no natural language syncretisms that require feature-adding or feature-changing operations.
19
Prima facie, these predictions are not borne out, as has been noticed in the syncretism literature(see e.g., , Stewart and Stump 2006 , Müller 2008 . In this section, I sketch out the DM responses to two syncretisms that seem to fly in the face of the predictions: English participles and Somali determiners. I conclude with an assessment of the consequences of these proposals.
English past participles (Lee has eaten the cronut) and passive participles (The cronut was eaten) display a syncretism known as a morphome (Aronoff 1994) , "a systematic morphological syncretism which does not define a (syntactically or semantically) natural class" (Trommer this vol.) . Even though these participles are completely distinct syntactically and semantically, they are formally identical across a wide range of exponents, as seen in (18). ii. put -put -put bind -bound -bound sing -sang -sung come -came -come
It is difficult to account for this morphome in DM. The two syntactic feature bundles do not have any features in common that are exclusive to them (that would not also pick out, say, infinitives), and the participial forms are not the default form for (nonfinite) verbs in English. cannot change pre-specified features, but they can add a feature to syntactic feature bundle during the post-syntactic morphology. Trommer refers to the added features as "parasitic features" because they are inserted post-syntactically by a morphological operation but they are conditioned by the syntactic context.
Assume the following syntactic feature bundles for the participles. [+P]
As a result, the two feature bundles are identical, and they will be exponed in the same way, e.g., as -ed in the default, in -en in the context of √EAT, etc.
In general, complicated syncretic patterns can often be addressed in DM by appealing to other formal mechanisms (like redundancy rules) or by reanalyzing the patterns. For example, morphological polarity is a type of syncretism described by Hetzron (1967:184) (Saeed 1999:112) This type of syncretism is challenging for DM because the syncretized feature bundles (e.g., masculine plural and feminine singular) have no features in common.
However, it has been proposed that polarity can be captured in DM with alpha variables that range over feature values (see e.g., Harbour 2013; see also Béjar and Hall 1999 , Lahne 2007 and Albright and Fuß 2012 for other DM approaches to polarity). Additionally, many cases of polarity may have alternative analyses (see e.g., Albright and Fuß 2012:266-267) . In the case of the Somali data in (22), Lecarme (2002) and Kramer (2015) demonstrate that many plurals in Somali are not polaric (e.g., some masculine nouns are associated with ka-in both the singular and plural), and that the correlations between gender and plural marking are best analyzed as the plural markers themselves determining the gender of the nominal.
21
Overall, then, some of the most challenging patterns of syncretism for DM may be reducible to other effects (e.g., the nature of Somali plurality) or capable of being analyzed via additional formal mechanisms (e.g., parasitic features, alpha variables The middle ground here is that additional DM mechanisms can come into play to account for complex syncretisms, but these mechanisms must be independently motivated in a robust way. They cannot be posited for the sheer sake of accounting for some unusual syncretisms For example, Trommer (this vol.) makes a clear case for parasitic features being necessary for a variety of morphological situations in DM.
As DM continues to be tested on more and more complex syncretism patterns, the plausibility of any necessary formal mechanisms will contribute to determining the plausibility of DM's analysis of syncretism generally.
Are there Restrictions on Syncretism?
23 Bidirectional syncretism (Baerman, Brown, and Corbett 2005) , where two different forms are used to express the same syncretism, at first seems like a good candidate for a feature-changing rule. For example, in Bonan (Mongolic), accusative case is syncretic with genitive for nouns and dative for pronouns (Harley 2008:271 observe that, in a three-gender language with masculine, feminine and neuter genders, all possible types of syncretism are attested in the plural: masculine/feminine, feminine/neuter and masculine/neuter. However, all the examples of masculine/feminine syncretism cited there and throughout the typological literature (Corbett 1991 , Aikhenvald 2004 , Heine 1982 Baerman, Brown, and Corbett 2005, Boyeldieu 1982 ).
This pattern is predicted by the basic approach to (non-morphomic) syncretism in DM. Masculine and feminine gender do not share a feature that could be referred to in an underspecified VI, or that could be left over after Impoverishment. Moreover, if the neuter is assumed to be the default gender in three-gender languages (see e.g., Kramer 2015) , then this cannot be a nonsharedfeature syncretism where the syncretized form is a default. However, if both masculine and feminine gender nouns are always human, then there is a shared feature that can be referred to by a VI or left over after gender features are eliminated. It remains to be seen whether all cases of masculine/feminine syncretism will be in the context of a shared feature, but the main point is that since shared features were not "on the radar" of Baerman, Brown, and Corbett 2005, a promising restriction on this type of syncretism may have gone unnoticed.
If a framework does not make predictions about how syncretism should behave, then it is less likely to be able to identify any such restrictions in the data.
but given its complex morphology it is likely that some other feature (e.g., inflection class) might unite masculine and feminine genders when syncretism does occur.
Overall, then, typological work has not found any restrictions on syncretism, which supports PFM2. However, restrictions may have been overlooked since confirming DM predictions was (very understandably) not the highest priority of this research. The way forward, then, is for proponents of restrictive theories like DM to clearly identify restrictions/predictions on syncretism and conduct typological investigations to test them. These results can then be triangulated with earlier work, and a richer cross-linguistic picture will hopefully unfold.
Conclusion
DM and PFM2 are similarly structured in how they analyze syncretism, but they are very different in their predictions about restrictions on syncretism.
DM is more restrictive, which has the benefit of easy falsifiability, whereas PFM2 is very powerful, which has the benefit of excellent empirical coverage. Digging deeper, though, both theories have weaker parts. While additional mechanisms can be added to DM to explain unpredicted syncretisms, these mechanisms need to be carefully motivated because they make the theory less restrictive. As for PFM, its unconstrained-ness may cause critical empirical patterns to be missed.
In general, the field would benefit if practitioners of both theories "step across the aisle" and engage the other on their traditional turf. PFM2 and other non-DM theoreticians could admit the possibility of alternative analyses of complex syncretic patterns, and assist in the assessment of such analyses. In turn, DM theoreticians could engage with the typological literature on syncretism more systematically (a notable exception here is the work of Gereon Müller) and conduct thorough typological research using their theoretical perspective.
As I observed in the Introduction (and as has been observed widely in previous morphological research), the advancement of morphological theory requires a careful weighing of restrictiveness versus empirical coverage.
However, I have shown how syncretism facilitates the fragmentation of this somewhat facile dichotomy into deeper, more productive questions like: How do we assess the modifications made to a restrictive theory when its restrictions are found not to hold universally? How do we fairly and thoroughly assess whether there are empirical restrictions on a phenomenon? I think the answers are, respectively, "strictly, requiring independent motivation" and "by investigating it from multiple theoretical vantage points" and hopefully future research will move us closer to addressing these questions systematically and to better understanding the nature of syncretism itself.
